Glutamate metabolism in the brain of young rats exposed to organic and inorganic lead.
The synthesis of glutamate and its conversion to glutamine and GABA were studied using labelled glucose in cerebral cortex, cerebellum and brainstem of rats intoxicated acutely with tetraethyl lead and chronically with lead acetate. To assess the interconversion and the synaptosomal accumulation of these amino acids, the labelling of glutamate, glutamine and GABA were measured in whole tissue and synaptosomes after giving labelled glutamate. The radioactive carbon dioxide production from labelled glutamate by brain slices was measured to evaluate the oxidation of glutamate. The tissue levels of glutamate, glutamine and GABA and the activity of glutamate decarboxylase were also measured in both conditions. In inorganic lead toxicity, even though the glutamate pool size was reduced, the glutamate-glutamine cycling between synaptosomes and astrocytes was increased. The oxidation of glutamate and the glutamate-GABA cycling were reduced. These findings suggest that brain tries to maintain the endogenous glutamate levels by decreasing the oxidation of glutamate and increasing the uptake systems and the cycling through glutamine in inorganic lead toxicity. In organic lead toxicity, the glutamate pool as well as glutamate turnover was reduced markedly resulting in complete distortion of glutamate metabolism.